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SPECIFICATION 

Method and apparatus for stretching silk on 
a silk screen printing press 

5 

The present invention relates to a method and 
apparatus for stretching sflk on a frame which 
is used in silk screen printing processes, and 
more particularly to an automatic silk stretch- 

10 ing method and apparatus. 

The fabrics which are used in so-called 6»Ik 
screen printing processes are not limited to 
silk. In the present specification and claims, 
"silk" is used to represent such fabric for 

15 sake of clarity only, and is not intended to 
limit the scope of the invention. 

Hitherto silk stretching on the silk screen 
printing frame has been performed manually. 
An empty frame is manually cramped in a hol- 

20 der, and adhesive is applied to the upper sir- 
face of the frame. Silk is cut to desired di- 
mensions and is stretched on the adhesive- 
coated frame surface at a predetermined ten- 
sion. The silk stretched frame is dried by 

25 natural drying in the tension applied state of 
the silk. AH this process has been performed 
manually. 

The process is very cumbersome, and accu- 
racy and efficiency of the operation depends 

30 on the skill of the operator. Thus, irregularities 
of stretching frequently occur and efficiency of 
the operation is normally very low. 

The demand for silk screen printing has until 
now been low enough to satisfy the demand 

35 by manually stretched silk screen. However, 
recently demands for many frames of many 
kinds are increasing. Such demands, manual 
stretching cannot satisfy. Automatic silk 
stretching apparatus is requested frequently. 

40 The object of the present invention is to 
satisfy the request and to provide an auto- 
matic silk stretching method and apparatus for 
stretching silk on a silk screen printing frame 
efficiently. 

45 To attain the above mentioned object, a 
method of stretching silk on a silk screen 
printing frame, according to the present inven- 
tion, comprises cramping four side portions of 
a silk at a predetermined tension, urging the 

50 frame against a lower side of the cramped 
silk, applying adhesive on the upper surface of 
the urged frame from upper surface of the 
stretched silk, forcibly drying the applied adhe- 
sive, and cutting the silk along outer periphery 

55 of the frame. 

The apparatus for stretching sflk on a silk 
scr en printing frame, according to the pre- 
sent invention, comprises a silk cramp appara- 
tus including four side cramp tables surround- 

60 ing the frame and inwardly and outwardly sli- 
dably supported on a stand, a plurality of 
cramp members mounted on each cramp table 
and each having a silk cramp means and 
means to move the cramp means inwardly 

65 and outwardly, a frame elevator apparatus for 



urging the frame against a lower side of a silk 
cramped by the cramp apparatus, adhesive- 
applying apparatus for applying adhesive on 
the upper surface of the urged frame, a drier 
70 apparatus for forcibly drying adhesive applied 
to the frame, and a cutting appratus for cut- 
ting the silk along the outer periphery of the 
frame. 

The Invention, together with additional fea- 
75 tures and advantages thereof, will now be fur- 
ther described with reference to the accom- 
panying drawings, in which: 

Figure 1 is a plan view of an automatic silk 
stretching apparatus according to one embodi- 
80 ment of the present invention; 

Figure 2 is a side view of the apparatus 
shown in Fig. 1; 

Figure 3 Is an end view of the silk stretch 
section of Fig. 1 ; 
85 Figure 4 is an enlarged side view of a silk 
cramp and stretcher member on the cramp 
table of the apparatus shown in Fig. 1; 
Figure 5 is a plan view of Fig. 4; 
Figure 6 is an enlarged plan view of an urg- 
90 ing and support member to support a frame in 
the cramp table shown in Fig. 1; 
Figure 7 is an end view of Fig. 6; 
Figure 8 is a side view of Fig. 6; 
Figure 9 is an enlarged plan view of a mov- 
95 able table which is movable in X and Y direc- 
tions and mounts an adhesive-applying appara- 
tus, adhesive drier apparatus and silk cutting 
apparatus, of the apparatus shown in Fig. 1; 
Figure 10 is a side view of Fig. 9; 
100 Figure 11 is an end view of Fig. 9; 

Figure 12 is an enlarged and partially broken 
side view of the adhesive-applying apparatus 
shown in Fig. 9; 
Figure 13a is an enlarged side view of a silk 
105 urging apparatus within a second embodiment 
of the invention, on the movable table shown 
in Fig. 9; 

Figure 13b is an enlarged side view of a 
modified silk cutting apparatus on the movable 
110 table shown in Fig. 9; 

Figure 14 is a plan view of the movable 
table shown in Figs. 13a and 13b; 

Figure 15 is an enlarged plan view of a 
modified form of the elevator table shown in 
115 Fig. 1; 

Figure 16 is a partial enlarged plan view of 
Fig. 15 showing a strain pawl; 
Figure 17 is an and view of Fig, 16; and 
Figure 18 is a partial sectional enlarged side 
120 view of Fig. 15 showing the pawl and an 
associated cylinder. 

Referring to Figs. 1 — 3, the automatic silk 
screen stretching apparatus according to the 
invention shown therein comprises a cramp 
125 apparatus 1 which cramps a silk screen 2 at a 
predetermined tension, a frame elevator appa- 
ratus 3 which supplies a fram 4 from under 
side of the silk screen 2 which is cramped by 
the cramp apparatus 1, a frame feed appara- 
130 tus 5 which feeds the frame 4 Intermittently 
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corresponding to the vertical movement of the 
frame elevator apparatus 3, a frame discharg 
apparatus 6 which discharges the frame 4 
which has a stretched silk, a frame container 
5 7 which receives the frame 4 cfischarged by 
the discharge apparatus 6, a sBk feed appara- 
tus 8 which feeds tbe_s0k_2_to the cramp 
apparatus 1, an adhesive-applying apparatus 
10 which applies adhesive on the surface of 

10 the frame 4 which is urged upwards by the 
elevator apparatus 3, a drier apparatus 1 1 
which forcibly dries the adhesive applied on 
the surface of the frame 4, a cutting appara- 
tus 12 which cuts the sHk 2 adhered on the 

15 frame 4 along the outer edge of the frame 4, 
and a movable table apparatus 9 which moves 
to X and Y directions and supports the appa- 
ratus 10, 11 and 12. 
The cramp apparatus 1 comprises four side 

20 cramp tables 15, 16, 17 and 18 which are 
slidable in front and rear directions on four 
side support plates 14 which are mounted on 
a stand 13. On each of the tables 15, 16, 17 
and 18, a plurality (six on each table in the 

25 drawing) of stretchers 22 are mounted. Each 
stretcher 22 comprises a silk cramp member 
20 and a cylinder 21 to move the cramp 
member 20 back and forth. In Figs. 1 and 2 
support members 19 which mount the cylin- 

30 ders 21 are shown on the cramp tables 15, 
16, 17 and 18, and the cramp members 20 
and the cylinders 21 are eliminated. 

Each support plate 14 has left and right 
guide members 23 and 24 on which slide 

35 members 25 and 26 under each of the cramp 
tables 15, 16, 17 and 18 are slidabiy en- 
gaged. Further, a rack gear (not shown) under 
each of the cramp tables 15, 16, 17 and 18 
and a pinion gear (not shown) on each of the 

40 support plates 14 are meshed. A motor (not 
shown) drives the pinion gear to desired direc- 
tion to move the cramp tables 15, 16, 17 and 
18 back and forth. 
The stretcher 22 is shown In Figs. 4 and 5 

45 and comprises the cylinder 21 which is 
mounted on the rear. portion of the support 
member 19 and a lower cramp plate 29 sli- — 
dably mounted on the support plate 19. The 
lower cramp plate 29 is connected with a cyi- 

50 inder ram 30 of the cylinder 21 at rear end. 
The lower cramp plate 29 mounts a lower 
cramp portion 28 of the cramp member 20. 
An upper cramp portion 31 cooperating with 
the lower cramp portion 28 is supported by a 

55 support member 33 which is pivotably sup* 
ported through a pin 34 by a mounting plate 
32 which is secured with the lower cramp 
plate 29. Mounting plates mounted on rear 
portion of the lower cramp plate 29 piv tably 

60 mount a cylinder 36 which has a cylinder ram 
37 which is pivotably connected with the sup- 
port member 33 of the upper cramp portion 

31. 

On the center portion of the lower cramp 

65 plate 29, a recessed portion 38 is formed to 



.engage a sflk drawing guide bar 39 shown In 
Fig...*. 40 d signates a guide for the lower 
^cramp plate 29 and 41 designates a mounting 

- plate of the cylinder 21. 

70 The silk drawing guide bar 39 is mounted, 
as shown in Figs. 1 and 2, between cylinder 
rams 44 and 45 of actuating cylinders 42 and 
43 which are mounted on both side end por- 
tions of the from and rear cramp tables 15 

75 and 16. 

Inner side comer portions of the cramp 
tables 15, 16, 17 and 18 mount vertically 
movable pushers 46 for removing looseness 
of the silk 2. 

80 Each of the pushers 46 is mounted on a 
vertically movable cylinder 49 which is 
mounted on a support plate 48 which in turn 
is mounted on an upper support frame 47 of 
the stand 13. The pusher 46 is connected 

85 with and supported by a cylinder ram 50 of 
the cylinder 49 as shown in Fig. 3. 

The silk feed apparatus 8 which feeds the 
silk 2 to the above described cramp apparatus 
1 will be described. As shown silk-winding 

90 rolls 55 and 56 of the silk feed apparatus 8 
are rotatably supported between front side 
frameworks 51 and 52 and rear side frame- 
works 53 and 54 of the stand 1 3 by means 
of support portions 57a, 57b, 58a and 58b. 

95 Rotating shafts 59 and 60 of the rolls 55 and 
56 a reconnected through transmission gears 
63 shown in Fig. 2 with drive motors 61 and 
62. Thus, a silk feed portion 64 and a silk 
winding portion 65 are formed on the front 

100 and rear side frameworks 51, 52, 53 and 54 
of the stand 13. 

On the support plate 14 on rhe stand 13 
and in front of the front and rear cramp tables 
15 and 16, upper and lower guide bars 66a, 

105 66b, 67a and 67b are bridged. On middle 
portion of the cramp tables 15 and 16, two 
pairs of support arms 68a, 68b, 69a and 69b 
are pivotably mounted as shown in Fig. 1. 
Temples 70 and 71 are mounted on left and 

110 right side portions of the front frame cramp 
table 15. 

The movable, table apparatus 9 will be de- 
scribed. Each corner of the support plate 14 
on the stand 13 of the cramp apparatus 1 

115 mounts a vertical foot frame 73 and a frame- 
work 74 to support the movable table appara- 
tus 9 is secured with the foot frame 73. As 
shown in Figs. 9, 10 and 11, on both side 
support frameworks 75 and 76 of the support 

120 framework 74 mount guide rails 77 and 78 on 
which guide members 81 and 82 which are 
mounted under front and rear ends of from 
and rear movable support frameworks 79 and 
80 are slidabiy engaged. Thus, the front and 

125 rear support frameworks 79 and 80 are mo 
vably mounted to bridge the framework 74. 
The movable support frameworks 79 and 80 
are connected each other by connect plates 
85 and 86 and mount guide rails 83 and 84 

130 on the upper surfaces. On the guide rails 83 
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and 84, guide members 88, 89. 90 and 91 
mounted on the lower surface of a movable 
talbe 87 are slidably engaged. Thus, the mov- 
able table 87 are movable left and right and 
5 front and rear In the framework 74. The front 
and rear support frameworks 79 and 80 and 
the movable table 87 include drive apparatus 
94 and 95 respectively. 
The drive apparatus 94 of the support 
10 frameworks 79 and 80 comprises bearing 
plates 96 end 97 which are secured with front 
and rear end portions of the left support fra- 
me word 75 of the framework 74, and a lead 
screw 98 rotatably supported between the 

15 bearing plates 96 and 97. A guide member 
100 is secured with a connecting arm 99 pro- 
jected from the connecting plate 85 of the 
support frameworks 79 and 80. The guide 
member 100 has internal thread which en- 

20 gages with the lead screw 98 which is driven 
by a drive shaft 102 of a drive motor 101 
which Is mounted on front end side surface of 
the left support framework 75. 
The drive apparatus 95 of the movable tabJe 

25 87 also comprises bearing plates 103 and 
104 which are secured with left and right end 
portions of the side surface of the rear sup- 
port framework 80, and a lead screw 105 
rotatably supported by the bearing plates 103 

30 and 104. A guide member 107 secured with 
a connecting arm 106 which is projected from 
rear center portion of the movable table 87 
engages with the lead screw 105. The lead 
screw 105 is driven by a drive shaft 109 of a 

35 drive motor 108 which is secured with left 
side end portion of the rear support frame- 
work 80. 

As shown in Figs. 9-11, each vertical foot 
73 of the stand 74 is secured with each cor- 
40 ner of the support plate 14 through a mount- 
ing plate 94 on the stand 13 of the cramp 
apparatus 1. 

On the movable table 87 of the movable 
table apparatus 9, the above mentioned adhe- 
45 sive apply apparatus 10, the drier apparatus 

1 1 and the cutting apparatus 12 are mounted. 
By displacing the movable table apparatus to 
X and Y directions the apparatus 10, 11, and 

12 move along the upper surface of the frame 
50 4 which is supplied by the elevator apparatus 

The apparatus 10 which applies adhesive on 
the upper surface of the silk support frame 4 
will be described referring to Fig. 12. 

55 On the lower side of the movable table 87, 
a support arm 1 1 1 is mounted through a ver- 
tically m vabl plate 1 10. A bearing 112 is 
mounted on the end of the support arm 111, 
and rotatably supports a rotatable shaft 114 

60 of a rotary brush 113. A drive motor 115 is 
mounted on the support arm 1 1 1 and includes 
a drive gear 1 16 which meshes with a gear 
1 17 of the rotatable shaft 1 14 to connect the 
rotary brush 1 13 with the drive motor 1 15. 

65 The rotary brush 1 13 comprises brush 1 18 



mounting plate 119 and a connecting plate 
120 which mounts the brush mounting plate 
1 19 and which connects with the rotatable 
shaft 1 14. The brush mounting plate 1 19 
70 forms a recess 121 to receive suitable adhe- 
sive. An adhesive supply hole 122 passes 
through the rotatable shaft 1 14. The lower 
end opening 122a of the supply hole 122 
communicates with the recess 121 and upper 
75 end opening 122b of the supply hole 122 
communicates with a needle valve of an adhe- 
sive supply container 123. 

The vertically movable plate 110 is con- 
nected with a cylinder ram 126 of a vertical 
80 operating cylinder 125 which is secured with 
a fixed plats 124 which is mounted to the 
movable table 87. The vertically movable plate 
1 10 mounts a guide bar 128 which is guided 
by a guide portion 127 fixed to the fixed plate 
85 124. 

To regulate mounting position of the rotary 
brush 113 a rotatable shaft 129 operated by 
a handle (not shown) displaces a movable 
plate 130 which is movable on the fixed plate 
90 124. 

The silk cutting apparatus 12 comprises four 
vertically operable cylinders 131, 132, 133 
and 134, mounted on the movable plate 87 
through each fixed plate {not shown) as 
95 shown in Fig. 9. A cylinder ram (not shown) 
each of the cylinders 131, 132, 133 and 134 
mounts a silk cutter. The cutter is not shown, 
however, in this case the cutter has unrdirec- 
tional knife edge. The cutter may be a disc 
100 cutter, as desired. 

The vertically operable cylinders 131. 132, 
133 and 134 have guide bars 136, 137, 138 
and 139 respectively to limit vertical move- 
ment of the cylinder rams. 
105 The drier apparatus 11 which forcibly dries 
adhesive applied on the surface of the frame 
4 is not shown in detail and has an air nozzle 
which is vertically movably mounted under the 
movable table 87 to supply hot blast on the 
1 10 surface of the frame 4. 

Above mentioned apparatus forms a silk 
stretching section of the silk stretching appa- 
ratus. Now, a frame handling section will be 
described. 

115 The frame elevator apparatus 3 comprises a 
vertically movable table 141 at intermediate 
portion of a frame conveyor belt 140 which 
runs between the frame feed apparatus 5 and 
the frame discharge apparatus 6. The verti- 

120 cally movable table 141 is supported by a 
cylinder ram 143 of an ievator cylinder 142 
which is mounted central portion under the 
cramp apparatus 1. 
The middle portions of the frame el ments 

125 of the frame 4 urged and supported by sup- 
port memb rs 144 are mounted on the sup- 
port plates 144 at center front sides of the 
cramp tables 15, 16, 17 and 18 to support 
the frame 4 which is supplied to the cramp 

130 apparatus 1 from the frame elevator apparatus 
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3. 

The support member 144 is shown in Figs. 
6-8 and comprises a mounting plate 145 
which is mounted on a predetermined position 
5 of the support plate 14 on the stand 13. The 
mounting plate 145 has integral support ele- 
ments 148 and 149. between which an urging 
arm 147 which has an urging portion 146 at 
upper end is pivotably supported by a pin 
10 150. The lower end 147a of the urging arm is 
connected by a connected pin 152 with an 
actuating ram (not shown) of an actuating cyl- 
inder 151 which is shown by phantom line in 
Fig. 8. 

1 5 The frame feed apparatus 5 feeds e frame 4 
intermittently to the frame elevator apparatus 
3 by means of the conveyor belt 140. The 
frame feed apparatus 5 is at upstream posi- 
tion of the conveyor belt 140 and is left side 

20 of the stand 13 of the cramp apparatus 1 as 
shown in Fig. 1. 

More particularly, a stand 153 is connected 
to the left side of the stand 13. A belt pulleys 
154 of the conveyor belt 140 are rotatably 

25 supported to a left side legs 155 of the stand 
153. On front and rear side arms 156 and 
157 of the stand 135, opposed frame 4 guide 
plates 158 and 159 are vertically mounted to 
support piled up frames 4. The piled up 

30 frames 4 are supported by an elevator table 
160 and the next frame from lowermost 
frame 4 is cramped by a cramp apparatus 
161. Front and rear sides of the frame 4 are 
supported by opposed movable plates 164 

35 and 1 65 which are mounted through vertical 
support bars 162 and 163 which are mounted 
on the elevator table 160. 

The elevator table 160 is supported by a 
cylinder ram 167 of an elevator cylinder 166 

40 which Is mounted in central position of the 
stand 153. On the vertically movable plates 
164 and 165, a plurality of longitudinally roll- 
ing rollers are supported. 
The cramp apparatus 161 comprises cramp 

45 cylinders 169 which are mounted on the front 
and rear side arms 156 and 157 of the stand 
153. Each of the cramp cylinders 169 has a 
cylinder ram 170 which mounts a cramp head 
171 at the free end of the ram. 

50 The discharge apparatus 6 discharges silk 
stretched frame 4 from the frame elevator 
apparatus 3 and is mounted at downstream 
side of the conveyor belt 140. The dischasrge 
apparatus 6 comprises 8 stand 172 which is 

55 connected with the right side of the stand 13. 
On the right side legs 173 of the stand 172, 
belt pulleys 175 f the conv yor belt 140 is 
rotatably supported through a rotatabl shaft 
174. On the shaft 174, a pivot shaft 177 is 

60 supported and th pivot shaft 177 carrys 
fram Inverting arms 176 which forms invert- 
ing apparatus 178. 

The rotatable shaft 1 74 is connected 
through a chain wheel 179, a chain 205, and 

65 a drive wheel 180 with a drive motor 181, 



and the pivot shaft 1 77 is connected through 
a chain wheel 182, a chain 206, and a drive 
wheel 183 with a drive motor 181. 
The frame container 7 receives the silk 

70 stretched frame 4 which is discharged by the 
discharge apparatus 6, and comprises a stand 
185 which is connected with the discharge 
side of the stand 172. of the discharge appa- 
ratus. On left and right legs 186 and 187 of 

75 the stand 185 rotatably supports shafts 188 
and 189 which have belt wheels 190 and 191 
respectively. Between the belt wheels 190 
and 191, belts 192 connect the rotatable 
shafts 188 and 189. On the front and rear 

80 side arms 193 and 194, guides 195 and 196 
are mounted. A frame support plate 197 
which receives and supports vertical posi- 
tioned frames 4 is slrdable to longitudinal di- 
rection of the stand 185 through a slide plate 

85 200. The frame support plate 197 mounts 
guide members 198 and 199 which engages 
with the guides 195 and 196 and are con- 
nected with the belts 192. 
A chain wheel 201 is secured with a center 

90 portion of the shaft 189 of the belts 192 and 
is connected through a chain 203 and a drive 
wheel 202 with a drive motor 204. 

The method of stretching sQk screen 2 on 
the frame 4 utilizing the above described silk 

95 screen stretching apparatus, according to the 
present invention, wdt be described. 

In the silk stretching section, the silk supply 
reel 64 of the silk feed apparatus 8 feed the 
silk 2 which is stretched through the feed 

100 guide bars 66b and 66a, the draw in guide 
bars 39 and the guide bars 67a and 67b to 
the winding reel 65 to set the silk 2 to the 
cramp apparatus 1 . By the draw in guide bar 
39, the front and rear-end portions of the silk 

105 2 between the cramp portions 20 of the 
stretchers 22 of the front and rear cramp 
tables 15 and 16, and the left and right side 
edges of the silk 2 extended between the 
cramp portions of the stretchers 22 of the left 

110 and right cramp tables 17 and 16, except the 
stretchers 22 of end portions of the cramp 
tables 15, 16, 17 and 18, is stretched and 
cramped by actuating the cylinders 36 of the 
stretchers 22 to pivot the support members 

115 33 about the pins 34 to cramp direction. The 
upper cramp portions 31 and the lower cramp 
portions 28 engage each other so that the silk 
2 is cramped between the cramp portions 31 
and 28. 

120 Then, the pushers 46 move upwards by ac- 
tuating the cylinders 49 so that only the cor- 
ner portions of the silk 2 are relaxed and the 
other portions of the silk 2 are stretched by 
the cramp portions 20 of tha actuating 

125 stretchers 22. Then the remaining stretchers 
22 at the comer portions are actuated to 
cramp the comer portions of the silk 2. Then, 
the pushers 46 are moved downwards. 
Cooperating t the cramp actuation of the 

130 stretchers 22, the drive motors of the cramp 
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tables 15, 16, 17 and 18 are actuated to 
move the cramp tables outwards to a predet- 
ermined stroke so that first stage stretching of 
the silk 2 which Is cramped by the stretchers 
5 22. As the first stage stretching is completed, 
the cylinders 21 of the stretchers 22 are actu- 
ated so that the lower cramp plates 29 slide 
outwards on the support members 19. Thus, 
the cramp portions 20 move outwards to per- 
10 form second stage stretching of the silk 2 
between the stretchers 22. Thus, the silk 
stretching operation is completed. 

Cooperating to the silk stretching operation 
of the silk stretching section, the frame 4 is 
15 supplied from the feed apparatus 5 to the ele- 
vator apparatus 3. 

In the frame feed apparatus 5, a plurality of 
empty frames 4 are piled up on the movalbe 
plates 164 and 165 (Fig. 2). The elevator cyl- 
20 inder 166 is actuated to move the elevator 
table 160 upwards to lift all the frames 4. 
Then, the elevator table 160 moves down- 
wards to a predetermined stroke to place a 
frame 4 which is next to lowermost frame 4 
25 to a position which is opposed to the cramp 
apparatus 161. 

The elevator table 160 is stopped and the 
cramp cylinders 169 of all the cramp appara- 
tus 161 are actuated to cramp the opposed 
30 frame 4 by the cramp heads 171. All the 
frames 4 which had been supported by the 
left and right elevator plates 164 end 165 
except the lowermost frame 4 are supported 
by the cramp heads 171. Then, the elevator 
35 table 160 is lowered to lower dead center 
position so that the lowermost frame is left 
on the conveyor baft 140 leaving the movable 
plates 164 and 165 of the elevator table 160. 
Next, the conveyor belt 140 is driven by 
40 actuating the drive motor 181 to feed the 
frame 4 on the elevator table 141 of the ele- 
vator apparatus 3. The elevator cylinder 142 
of the elevator table 141 is actuated to lift the 
elevator table 141 so that the frame 4 on the 
45 elevator table 141 reaches to the cramp appa- 
ratus 1. By upward movement of a predeter- 
mined stroke of the elevator cylinder 142, the 
frame 4 is urged to the silk 2 which is 
stretched by the stretchers 22. 
50 When the elevator table 141 is at upper 
dead center position, the frame 4 is opposed 
to the support members 144. Cooperating to 
the upward movement of the elevator table 
141 to the upper dead center position, the 
55 operating cylinders 151 are actuated to move 
the low r end portions 147a of the urging 
arm 147 inwards shown in Figs. 6-8, to pivot 
the urging arms 147 about the pivot pins 150 
so that the center positions of all the arms of 
60 the frame 4 is urged by the urging portions. 
The support members 144 may support the 
frame 4 by forcibly deforming center portions 
of the arms of the frame 4 against the elasti- 
city of the arms. 
65 As the above mentioned peratl n is com- 



pleted, the drive apparatus 94 and 95 of the 
movable table 87 of the movable table appa- 
ratus 9 is actuated by a numerical controlled 
control apparatus (not shown) to drive the 
70 movable table 87 to predetermined values to 
X and Y directions. Thus, a predetermined 
working head on the movable table 87 move 
precisely along the four arms of the frame 4 
sequentially. 

75 At first, the brush 1 18 of the adhesive ap- 
ply apparatus 10 is positioned on one comer 
of the frame 4 by moving the movable table 
87. The vertical operating cylinder 125 of the 
adhesive apply apparatus 10 is actuated to 

80 lower the support arm 1 1 1 at predetermined 
stroke so that the brush 1 18 of the rotary 
brush 1 13 is engaged with the comer of the 
frame surface 4a of the frame 4 as shown in 
phantom line in Fig. 12. 

85 Suitable adhesive is supplied from the sup- 
ply needle valve 123 through the supply hole 
122 of the rotatable shaft, the recess 121 to 
the brush 1 18 of the rotary brush 1 13. The 
drive motor 115 is actuated to rotate the ro- 

90 tary brush 113. Thus, by predetermined pro- 
grammed movement of the movable table 87, 
all frame surfaces 4a of the arms of the frame 
4 with the silk 2 stretched on the frame 4 
have applied adhesive to a predetermined 

95 width. 

When the adhesive apply process is com- 
pleted, the motor 1 15 is stopped and the cyl- 
inder 125 is actuated to return the brush 118 
to original position. The adhesive supply nee- 

100 die valve 123 is also closed. Then, the drier 
nozzle of the drier apparatus 1 1 is positioned 
on the comer of the frame 4 by suitable mov- 
ing of the movable plate 87, and is actuated 
while the above mentioned scanning of the 

105 movable plate 87 along the arms of the frame 
4. Thus, the silk 2 contacting with the frame 
surface 4a is adhered by the cured adhesive. 

After the adhesive is forcibly dried, the cyl- 
inders of the cramp portion 20 are released to 

1 10 release the second stretching of the silk 2. 
Then, the movable table 87 is moved to posi- 
tion the first cutter of the cylinders 131, 132, 
133 and 134 of the cutting apparatus 12 on 
one corner of the outer periphery of the arm 

115 of the frame 4. Then, the associated cylinder 
is lowered and the movable table 87 moves 
to cut the silk 2 on the outer periphery of the 
arm of the frame 4. The cylinder and the cut- 
ter are retracted to original position and the 

120 movable table 87 is repositioned to align the 
second cutter of the cylind rs 131, 132, 133 
and 134 on the second corn r of the outer 
periphery of th sec nd arm of the frame 4. 
Then, the associated cylinder is actuated to 

125 lower the cutter to the corner and the mov- 
able table 87 moves along the outer edge of 
the second arm of the frame 4 to cut the silk 
2. The sequence is repeated to cut the silk 2 
from all outer edge of the arms of the fram 

130 4 by above mentioned unidirectional cutters. 
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As the cutting operation is completed, the 
urging force of the support m mb rs 144 is 
released and the elevator table 141 with the 
siBc stretched frame 4 is lowered to lower 
5 dead center position of the elevator cylinder 
142. The silk stretched frame 4 is left on the 
conveyor belt 140. 

The conveyor belt 140 is driven predeter- 
mined distance to discharge the sHk stretched 

10 frame 4 on the pivotable arms 176 of the 
discharge apparatus 6 and an empty frame 4 
is suppBed on the elevator table 141 as de- 
scribed before. 
The drive motor 184 of the discharge appa- 

15 ratus 6 is actuated to turn the pivotable arms 
176 to the pahntom position shown in Fig. 2 
to turn the frame 4 about 90° which is trans- 
ported by the conveyor belt 192 of the stor- 
ing apparatus 7. 

20 The frame 4 which is transported to the 
container apparatus 7 is supported and stored 
in vertical position by the frame support plate 
197. When one frame 4 is arrived to the con- 
tainer apparatus 7, the drive motor 204 is 

25 actuated to drive the beit 192 so that the 
slide plate 200 retracts apredetermined value 
through the guides 195 and 196 to clear a 
space to receive next vertical frame 4 from 
the now stored frame 4. 

30 When the conveyor belt 140 is driven to 
discharge the silk stretched frame 4, the 
frame fead apparatus 5 prepares the lowest 
frame 4 on the conveyor belt 140 as men- 
tioned before. Thus, an empty frame 4 arrives 

35 on the elevator table 141 of the elevator 
apparatus when the silk stretched frame 4 ar- 
rives to the discharge apparatus 6. 

As the silk stretched frame 4 is towered by 
the elevator apparatus 3, in the cramp appara- 

40 tus 1, the cramp table 15, 16, 17 and 18 are 
moved inwards to original positions, and the 
cylinders 36 of the stretcher 22 are actuated 
to release cramp of the sflk 2 at the cramp 
portions 20. The support arms 68a, 68b, 69a 

45 and 69b are turned to the operating position 
shown by phantom lines in Fig. 1 to support 
the cut silk 2. The silk 2 is wound by actuat- 
ing the winding motor 61 of the winding por- 
tion 65 to rotate the winding roll 55. A de- 

50 tecting device (not shown) detects the cut 
portion of the sBk 2 to start and stop the 
winding device 65. Thus, the silk 2 is pre- 
pared to next stretching operation. 
The above described sequence is automati- 

55 caliy repeated to stretch the sflk 2 to the de- 
sired number of frames 4. 

The supply of the empty frames 4 t the 
faed apparatus 5 and the rem ving of the silk 
stretched frames 4 from the container appara- 

60 tus 7 may be performed manually or may be 
performed by suitable means automatically. 

It wifl be appreciated that the silk stretching 
method and apparatus according to the pre- 
sent invention perform s9k stretching per- 

65 ation to the frame quickly and automatically 



without irregularity of stretching so that work- 
ing effici ncy is greatly improved. 

Conventions By, the silk stretching has been 
performed manually. The present invention 
70 provides for the first time new automatic silk 
stretching method and apparatus. 

The second embodiment of the present in- 
vention is shown in Ftgs. 13 and 14. In this 
embodiment a silk urging apparatus 300 is 
75 added to firmly press the silk 2 on the frame 
surface 4a of the frame 4, and a cutting appa- 
ratus 500 having one unit rotary cutter is pro- 
vided in place of the cutting apparatus 12 
having four unidirectional cutters. Other con- 
80 struction is similar with that shown in Figs. 1- 
12 so that same reference numeral is used to 
show same part or portion through all em- 
bodiments for sake of clarity. 

As the modified apparatus 300 and 500 are 
85 mounted on the movable table apparatus 9, 
only the movable table apparatus 9 will be 
described in detail referring to the Figs. 13a, 
13b and 14. 

The urging apparatus 300 comprises a cylin- 
90 der 303 which is mounted on a table 302 
which is secured with the upper surface of the 
movable table 87 through rods 301. A sup- 
port rod 305 is vertically movably and rotata- 
bJy supprted by the cylinder 303 through a 
95 rotary joint 304. The free end of the rod 305 
mounts an urging roller 306 having a plurality 
of rotatable rollers 307. 

The support rod 305 is rotatably supported 
by a bearing 307 on the movable table 87. A 
100 gear 308 connected with the support rod 305 
is driven by a drive motor 309 through a 
drive gear 310. 

The cutting apparatus 400 comprises a cyl- 
inder 401 mounted on the stand 302 and a 
105 support rod 403 which is vertically movably 
and rotatably supported by the cylinder 401 
through a rotary Joint 402. On the free end of 
the support rod 403 a cutter 404 is secured. 
On the movable table 87 a bearing 405 sup- 
1 10 ports the support rod 403. A gear 406 con- 
nected with the support rod 403 is driven by 
the drive motor 309 through the drive gear 
310. In the retracted position of the cutter 
404, a cylindrical cover 407 encloses the cut- 
115 ter404. 

A heater 500 of the drier apparatus 1 1 is 
shown in Figs. 13b and 14. The adhesive ap- 
ply apparatus 10 is also shown to clarify rela- 
tive positions of the elements on and below 
120 the movable plate 87. 

After the silk 2 is cramped and stretched by 
the cramp apparatus, the movable table 87 
scans the frame 4 to perform adhesive appli- 
cation by the adhesive apply apparatus 10 
125 and forcibly drying the adhesive by the drier 
apparatus 11, described in the first embodi- 
ment, the movable table 87 of the movable 
table apparatus 9 positions the roller 306 on 
one comer of the frame 4. Then, the cylinder 
130 303 is actuated to lower the support rod 305 
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to engage the urging roller 306 on the corner 
of the frame 4. In this position, the direction 
of the roller 306 is to roll along one ami of 
the frame 4 by the movable table 87. Then, 
5 the movable table 87 moves to the direction 
of the arm of the frame 4 so that the siBc 2 is 
forcibly urged on the frame surface. 

When one arm of the frame 4 is urged, the 
cylinder 303 is actuated to lift the support rod 

10 305 with the urging roller 306, and the drive 
motor 309 is actuated to rotate the support 
rod 305 {90°) to direct the urging roller to the 
direction of next arm of the frame 4. Then, 
the cylinder 303 is actuated to lower the sup- 

15 port rod 305 with the urging roller 306, and 
the movable table 87 scans the next arm of 
the frame 4. The sequence is repeated by 
changing the direction of the urging roller 306 
at every comer of the frame 4 and the mov- 

20 ing table scans the whole frame surface 4a of 
the frame 4. As desired the urging operation 
may be repeated on the same surface of the 
frame 4. 

After the urging operation of the sifk 2 onto 
25 the frame surface 4a of the frame 4 is com- 
pleted, the cylinder 303 is actuated to retract 
the support rod 305 and the urging roller 306 
upwards. Then, the cutting apparatus 400 is 
actuated. 

30 The movable table 87 positions the cutter 
404 of the cutting apparatus 400 on outer 
periphey of one corner of the frame 4, and 
the cylinder 401 is actuated to lower the cut- 
ter 404 along the outside of the outer edge of 
35 the selected comer of the frame 4. 

The direction of the cutter 404 has deter- 
mined by the drive motor 309 which turns the 
support rod 403 through the gears 310 and 
406 to direct the cutting edge of the cutter 

40 404 to moving direction of the movable plate 
87. Then, the movable plate 87 moves to cut 
the silk 2 along one edge of the frame 4. 
Then, the support rod 403 is lifted by the 
cylinder 401 and the drive motor 309 turns 

45 the support rod 403 for angle 90°. The mov- 
able plate 87 positions the cutter 404 to the 
next comer of the frame 4 and the cylinder 
401 lowers the cutter 404. The movable plate 
87 moves along the next edge of the frame 4 

50 and the cutter 404 cuts the silk. The se- 
quence is repeated until the whole outer 
edges of the frame 4 are separated from sur- 
rounding silk. Consequently, one cutter 404 
can cut the silk from whole periphery of the 

55 frame 4. without using four cutters of the first 
embodiment. 

The rolling direction of the urging roller 306 
and cutting direction of the cutter 404 can be 
changed by the drive motor 309 through the 

60 drive gear 310 and the gear 308 and 406 to 
turn the support rods 305 and 403 for a pre- 
determined angle. In this case, the frame 4 is 
rectangular or square, so that when the mov- 
able plate 87 changes the moving direction at 

65 each comer of the four arms of the frame 4, 



the urging roller 306 or the cutt r 404 must 
change the direction for angle 90°. 

One embodiment to control the 90° direc- 
tion change of the roller 306 and the cutter 

70 404 is shown in Figs 13a, and 13b and 14. 
When the movable table 87 moves in one 
direction, e.g. X direction to the end of the 
arm of the frame 4, a moving end signal actu- 
ates the cylinder 303 or 401 to lift the sup- 

75 port rod 305 or 403. Further, the signal actu- 
ates the drive motor 309 to turn the support 
rods 305 and 403. Rotary blades 315 and 
415 having 90° spaced four projections 316 
and 416 respectively are secured with the 

80 support rods 305 and 403 respectively. Proxi- 
mate switches 317 and 417 are mounted on 
a support member 320 mounted between the 
legs 301 and adapted to detect the projec- 
tions 316 and 416 respectively. The switches 

85 317 and 417 stop the drive motor 309 when 
desired angle to direct the roller 306 or the 
cutter 404 is obtained. Thus, the roller 306 
and the cutter 404 sequentially change the 
direction in relation to the movement of the 

90 movable table 87. The direction change con- 
trol of the urging roller 306 and the cutter 
404 may be performed mechanically, because 
the comers of the frame 4 are fixed points 
relative to the apparatus. 

95 In this embodiment, the silk 2 is adhered 
whout irregularity. Only one cutter can be 
used in place of four cutters in the first em- 
bodiment. 

The third embodiment of the present inven- 
100 tion will be described referring to Figs. 15-18. 

In the first embodiment shown in Figs. 1- 
12, the elevator table of the elevator appara- 
tus 3 only acts to place the frame 4 and 
positioning facility of the frame 4 is performed 
105 by the support members 144 mounts on inner 
edge of the cramp tables 15, 16, 17 and 18. 

In this embodiment the frame 4 is sup- 
ported and cramped on the elevator table 
141. 

110 A plurality of strain pawls 600 are mounted 
on each edge member 141a of the elevator 
table 141. The pawls 600 are mounted at 
same space on the edge member 141a 
through each C shaped guide plate 601 which 

115 is mounted on the edge member 141 so as 
to be reciprocatable along an axis which is 
perpendicular with the longitudinal direction of 
the edge member. 
An air cylinder 603 for each pawl 600 is 

120 mounted on a support member (not shown) 
which is secured with the edge member 141a 
of the elevator table 141 and has a cylinder 
ram 604 projected outwards from the edge 
member 141a. Each ram 604 is supported by 

125 a bearing 602 mounted on the edge member 
141a as shown by phantom line in Fig. 18, 
and has a support bolt 605 which secur s the 
pawl 600 with the ram 604. 
A plurality of support plates 606 project in- 

130 wards fr m the edge member 141a t sup- 
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port the frame 4. 

Before the fram feed apparatus 5 feeds a 
frame 4 on the conveyor belt 140, the air 
cylinders 603 are actuated to move the pawls 
5 600 outwards to inoperative position. 
When the frame 4 is supplied from the 
frame feed apparatus 5 on the elevator table 
141, the air cylinders 603 are actuated to 
move the pawls 600 inwards by guiding of 

10 the guide plate 601 so that each arm of the 
frame 4 is urged and elasticity deformed in- 
wards. Thus, the frame 4 is cramped and 
supported by the elevator plate 141 through 
the pawls 600, 

15 The supported frame is lifted upwards by 
the elevator apparatus 3 and Is underside of 
the stretched silk 2 at the cramp apparatus 1. 
The silk stretch process is similar with that 
described in the first embodiment. After the 

20 silk 2 is adhered and cut as descrfced, the 
elevator table 141 is lowered still cramping 
the silk stretched frame 4. Then, the air cylin- 
ders 603 are actuated to release the pawls 
600 from the frame 4 and the released frame 

25 4 is cfischarged by the discharge apparatus 6. 
In this embodiment, the frame 4 is sup- 
ported precisely on the elevator table 141, so 
that accurate positioning of the frame 4 Is 
performed, and accurate inward deformation is 

30 given to each arm of the frame to obtain de- 
sired stretching of silk when the frame is silk 
stretched and is delivered to the discharge 
apparatus. 

35 CLAIMS 

1 . A method of stretching silk on a silk 
screen printing frame comprising: 

cramping four side portions of a silk at a 
predetermined tension, 
40 urging the frame from lower side of the 
cramped silk, 

applying adhesive on the upper surface of 
the urged frame from upper surface of the 
stretched silk, 
45 forcibly drying the applied adhesive, and 

cutting the silk along outer periphery of the 
frame. 

2. A method according to claim 1, in which 
said silk cramp process is performed by a 

50 plurality of cramp members which are inwardly 
and outwardly movably mounted on four side 
slide tables surrounding the frame and in- 
wardly and outwardly sEdably supported. 

3. A method according to claim 1, in which 
55 said adhesive apply process is performed by 

rotatable brush which is impregnated by adhe- 
siv . 

4. A method according to claim 1, in which 
said adhesive drying process Is performed by 

60 supplying hot air onto the frame surface 
through air nozzle means. 

5. A method according to Claim 1, in which 
said process of urging the frame is performed 
by an elevator table supporting the frame. 

65 6. A method according t Claim 1, in which 



said process of urging the frame Includes urg- 
ing the middle portion of each arm of the 
frame to elasttcaily deform the arm inwardly. 

7. An apparatus for stretching silk on a silk 
70 screen printing frame comprising a silk cramp 

apparatus including four side cramp tables sur- 
rounding the frame and inwardly and out- 
wardly slidably supported on a stand, a plural- 
ity of cramp members mounted on each 

75 cramp table and each having a silk cramp 
means and means to move the cramp means 
inwardly and outwardly, a frame elevator 
apparatus for urging the frame to the lower 
side of a silk cramped by the cramp appara- 

80 tus, an adhesive-supplying apparatus for sup- 
plying adhesive on the upper surface of the 
urged frame, a drier apparatus for forcibly dry- 
ing applied adhesive on the frame, and a cut- 
ting apparatus for cutting the silk along the 

85 outer periphery of the frame. 

8. Apparatus according to claim 7, in which 
said each cramp table is inwardly and out- 
wardly slidably mounted on guide rail means 
and is driven through a rack and pinion means 

90 by a drive source. 

9. Apparatus according to claim 7, in which 
said cramp member is a stretcher with cramp 
and cylinder and comprises 

a lower cramp plate inwardly and outwardly 
95 slidably mounted on said support member and 
having a lower sBk cramp portion, 

a cylinder mounted on the support member 
and having a cylinder ram which is connected 
with said lower cramp plate, 
100 an upper silk cramp portion cooperating 
with the lower cramp portion and pivotably 
mounted on the lower cramp plate, and 

a second cylinder connected with the lower 
cramp plate and having a cylinder ram pivota- 
105 bly connected with the upper silk cramp por- 
tion. 

10. Apparatus according to claim 7, in 
which said cramp apparatus includes a silk 
draw-in member for each cramp table to 

1 10 draw-in the silk Into opened cramp portions of 
said cramp members which are mounted on 
each cramp table. 

1 1. Apparatus according to claim 7, in 
which said frame elevator apparatus includes 

115 an elevator plate supporting said frame and a 
vertically operable elevator cylinder to lift and 
lower the elevator table. 

12. Apparatus according to claim 7, in 
which said elevator apparatus includes a frame 

120 urging and support means adapted to support 
the frame by efastically inwardly deformation 
of each arm of the fram at uppermost end of 
the elevator table and mounted on the inner 
end of the silk cramp apparatus supporting 

125 stand. 

13. Apparatus accurding to claim 7, further 
comprising; 

guid rail means mounted on a support 
stand upward from the silk cramp apparatus, 
130 second guide rail means on a m vable sup- 
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port member sfidabfe on the first guide rail 
means, 

a movable table slidable on the second 
guide rail means, 
5 a control means controlling positioning and 
moving of the movable table, and 

said movable table having means to mount 
said adhesive apply apparatus, said adhesive 
drier apparatus and said silk cutting apparatus. 
10 14. Apparatus according to claim 13, in 
which said adhesive apply apparatus com- 
prises: 

a rotary brush rotatably supported under 
said movable table, 
15 an adhesive supply nozzle means mounted 
on the movable table and supplying adhesive 
to the rotary brush, and 

a drive motor mounted on the movable 
shaft and drivabty connected with the rotary 
20 brush. 

15. Apparatus according to daim 14 f in 
which said adhesive apply apparatus further 
comprises; 

a support arm vertically movabiy supported 
25 on the movable table and supporting said ro- 
tary brush, said adhesive supply nozzle means 
and said drive motor, and 

cylinder means mounted on the movable ta- 
ble and adapted to Oft and lower the support 
30 arm. 

16. Apparatus according to daim 13. in 
which said silk cutting apparatus comprises: 

a plurality of cutting members corresponding 
to cutting movement of said movable table 

35 and vertically movabiy supported under the 
movable table, and 

cylinder means mounted on the movable ta- 
ble and adapted to lift and lower the selected 
cutter member. 

40 17. An apparatus for stretching silk on a 
silk screen printing frame comprising; 

a silk cramp apparatus including four side 
silk cramp tables surrounding the frame and 
Inwardly and outwardly slidably supported on 

45 a stand, a plurality of cramp members 

mounted on each cramp tables and each hav- 
ing a silk cramp means and means to move 
the silk cramp means inwardly and outwardly 
on said cramp table, a frame elevator appara- 

50 tus for urging the frame from lower side of a 
silk cramped by the cramp apparatus, an ad- 
hesive-applying apparatus for applying adhe- 
sive on the upper surface of the urged frame, 
a drier apparatus for forcibly drying the ap- 

55 plied adhesive on the frame, a silk cutting 
apparatus for cutting the silk along the outer 
periphery of the frame, a frame feed apparatus 
for supplying a frame int nmittently cooperat- 
ing to the vertical movement of the elevator 

60 apparatus, a frame discharge apparatus for 
discharging the silk stretched frame from the 
elevator apparatus, and silk supply apparatus 
for supplying silk to the silk cramp apparatus. 
18. Apparatus according to Claim 17, in 
65 which said frame feed apparatus comprises 



conveyor means xtendlng between the frame 
feed apparatus and the frame feed discharge 
apparatus, 

frame support stand means on both sides 
70 of the conveyor means, 

a frame elevator table vertically movabiy 
mounted between the frame support stand 
means, and 
frame cramp means on said frame support 
75 stand means and adapted to clamp a frame 
next to a lowermost frame in piled up frames 
lifted by the frame elevator table. 

19. Apparatus according to claim 17. in 
which said frame discharge apparatus com- 
80 prises: 

conveyor means extending between the 
frame feed apparatus and the frame discharge 
apparatus through the frame elevator appara- 
tus. 

85 frame turning means at the end of the con- 
veyor means and adapted to turn the arrived 
frame at an angle of about 90°, and 

frame container means receiving and storing 
the 90° turned frames. 
90 20. Apparatus according to claim 17, in 
which said silk supply apparatus comprises: 
a silk supply roll supported by said cramp 
apparatus stand, 
a silk winding roll opposed to the silk sup- 
95 ply roll and supported by the cramp apparatus 
stand, and 

silk guide means between said supply and 
winding rolls. 

21. A method of stretching silk on a silk 
100 screen printing frame comprising: 

cramping four side portions of a silk at a 
predetermined tension, 

urging the frame from lower side of the 
cramped silk, 
105 applying adhesive on the upper surface of 
the urged frame from the upper surface of the 
stretched silk, 

forcibly drying the applied adhesive, 

urging the silk and the adhesive on the up- 
110 per surface of the frame, and 

cutting the silk along outer periphery of the 
frame. 

22. A method according to claim 20, in 
which said silk urging process includes urging 

115 by urging roller means. 

23. A method according to claim 20, in 
which said silk cutting process includes cutting 
the silk by means of a plurality of vertically 
movable cutters directed to cutting direction 

120 or a cutter adapted to direct desired direction. 

24. An apparatus for stretching silk on a 
silk screen printing frame comprising; 

a silk cramp apparatus including 
four side cramp tables surrounding the 
125 frame and inwardly and outwardly slidably 
supported n a stand, and 

a plurality of cramp members mounted on 
each cramp table and each having a silk 
cramp means and means to move the cramp 
130 means inwardly and outwardly. 
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a frame elevator apparatus engaging and 
urging the frame from lower side of the stlk 
cramped by the cramp apparatus, an adhesive- 
applying apparatus for applying adhesive on 
5 the upper surface of the urged frame, a drier 
apparatus for forcibly drying applied adhesive 
on the frame, and a cutting apparatus for cut- 
ting the sflk along the outer periphery of the 
frame by one cutter which can be turned to 
10 direct desired direction. 

25. An apparatus for stretching silk on a 
sflk screen printing frame comprising a silk 
cramp apparatus including four side cramping 
tables surrounding the frame and inwardly and 
1 5 outwardly slidably mounted on 8 stand, and a 
plurality of cramp members mounted on each 
cramp table and each having a silk cramp 
means and means to move the cramp means 
inwardly and outwardly, a frame elevator 
20 apparatus for urging the frame from lower 
side of the siflc cramped by the cramp appara- 
tus, an adhesive-applying apparatus for apply- 
ing adhesive on the upper surface of the 
urged frame, a drier apparatus for forcibly dry- 
25 ing applied adhesive on the frame, silk urging 
apparatus for urging the silk and the adhesive 
on the surface of the frame, and 

sflk cutting apparatus for cutting the silk 
along outer periphery of the frame. 
30 26. Apparatus according to claim 25, in . 
which said silk urging apparatus includes sflk 
urging roller means and means vertically mo- 
vably and direction changeabiy supporting the 
urging roller means. 
35 27. A method of stretching silk on a silk 
screen printing frame comprising; 

cramping four side portions of a silk at a 
predetermined tension r 
cramping the frame by inward elastic defor- 
40 mation of the arms of the frame, 

urging the cramped frame from lower side 
of the cramped silk, 

applying adhesive on the upper surface of 
the urged frame from upper surface of the 
45 stretched silk, 

forcibly drying the applied adhesive, and 
cutting the silk along outer periphery of the 
frame. 

28. A method according to claim 27, in 

50 which said frame cramp process is performed 
on an elevator table which urges the frame 
from lower side of the silk. 

29. A method according to claim 28, in 
which said frame cramp process is performed 

55 by strain pawl means movably mounted on 
the elevator table. 

30. An apparatus for stretching silk on a 
silk screen printing frame comprising; 

a silk cramp apparatus including 
60 four side cramp tables surrounding the 
frame and inwardly and outwardly slidably 
supported on a stand, and 

a plurality f cramp members mounted on 
each cramp table and each having a sHk 
65 cramp means and means to move the cramp 



means inwardly and outwardly, a frame eleva- 
tor apparatus including 

frame cramp means cramping the frame by 
elastic inward deformation of arms of the 
70 frame, and 

frame elevator means urging the cramped 
frame from lower side of the sHk cramped by 
the cramp apparatus, 

an adhesive apply apparatus applying adhe- 
75 sive on the upper surface of the urged frame, 

a drier apparatus forcibly drying applied ad- 
hesive on the frame, and 

a cutting apparatus cutting the silk along the 
outer periphery of the frame. 
80 31. Apparatus according to claim 30, in 
which said frame cramp means includes; 

a plurality of strain pawls mounting on said 
frame elevator means to oppose each arm of 
the frame, and adapted to elasti catty deform 
85 each arm of the frame, and 

an air cylinder cooperating with each strain 
pawl to move the strain pawl between opera- 
tive and inoperative positions. 

32. An apparatus for stretching silk on a 
90 silk screen printing frame comprising; 

a sBk cramp apparatus including 
four side cramp tables surrounding the 
frame and inwardly and outwardly slidably 
supported on a stand, and 
95 a plurality of cramp members mounted on 
each cramp table and each having a silk 
cramp means and means to move the cramp 
means inwardly and outwardly, a frame eleva- 
tor apparatus including 
100 frame cramp means cramping the frame by 
elastic inward deforamtion of arms of the 
frame, and 

frame elevator means supporting the frame 
cramp means and urging the cramped frame 
105 from lower side of the silk cramped by the 
silk cramp apparatus, 

an adhesive apply apparatus applying adhe- 
sive on the upper surface of the urged frame, 
a drier apparatus forcibly drying applied ad- 
110 hestve on the frame, 

a silk urging apparatus urging the silk and 
the adhesive on the upper surface of the 
frame, 

a silk cutting apparatus cutting the silk along 
115 the outer periphery of the frame and including 
one cutter which can change cutting direction 
along the arms of the frame, a frame feed 
apparatus intermittently supplying the frame 
cooperating with the frame elevator apparatus, 
120 and a silk supply apparatus supplying the silk 
to the silk cramp apparatus. 

33. A method of stretching silk on a silk 
screen printing frame substantially as hereinbe- 
fore described with reference to the accorn- 

125 panying drawings. 

34. Apparatus for stretching silk on a silk 
screen printing fram substantially as hereinbe- 
fore described with reference to the accom- 
panying drawings. 
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